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(54) ROTOR FOR PERMANENT MAGNET ELECTRIC ROTATING MACHINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rotor which 
can ensure a rotating balance in high-speed rotation 
even when a CFRP shrink ring is used. 
SOLUTION: This rotor is provided with a shaft 10 which 
is formed in a truncated cone shape tapered as 
prescribed at least a in the axial direction has. In 
addition, the rotor Is provided with a holding member 20 
which has a tapered inner circumferential face which is 
fitted to the tapered outer circumference of the shaft 10. 
In addition, the rotor is provided with a cylindrical 
permanent magnet 30 which is fixed to the outer 
circumference of the holding member 20. In addition, the 
rotor is provided with a CFRP shrinkable ring 40 which is 
force-fitted to the outer circumference of the permanent 

magnet. A cylindrical part 21 which is fitted to the shaft 10 and a discoidal flange 22 which is 
formed at one end of the cylindrical part 21 constitute the holding member 20 integrally. The 
rotor is provided with a fixing plate 50 and coil springs 51 to energize the holding member 20 
to the large-diameter side of the shaft 10 with reference to the shaft 10. 




LEGAL STATUS 

[Date of request for examination] 



http://wwwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAkUaqCdDA412245086Pl.htm 10/10/2007 



.Searching PAJ 



Page 2 of 2 



[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwwl9Jpdl.inpit.gojp/PAl/result/detail/main/wAAAkUaqCdDA412 10/10/2007 



JP,2000-245086,A [DETAILED DESCRIPTION] 



Page 1 of 4 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to Rota of the permanent-magnet type dynamo-electric 
machine especially equipped with the shrink ring made from plastics about Rota of the dynamo-electric 
machine, i.e., a permanent-magnet type dynamo-electric machine, which has a permanent magnet. 
[0002] 

Pescription of the Prior Art] As Rota of the conventional permanent-magnet type dynamo-electric 
machine, the configuration shown in drawing 5 and drawing 6 is known. Drawing 5 shows a vertical 
section front view, and drawing 6 shows the A-A cross section of drawing 5 . As the conventional thing 
is shown in drawing 5 and drawing 6 , the path of a center section is large, and it is arranged so that a 
permanent magnet 2 and a spacer 3 may form [ both ends ] a cylinder as a whole around the revolving 
shaft 1 of a minor diameter, and the shrink ring 4 made from stainless steel which binds these tight on 
the periphery of this permanent magnet 2 and spacer 3, and is fixed to it has fitted in. 
[0003] Moreover, the balance plates 5a and 5b of a pair fix to a revolving shaft 1, and are formed in the 
both ends of the shrink ring 4 so that a permanent magnet 2 and the shrink ring 4 may be pressed down 
from the both sides of shaft orientations. On the occasion of assembly, a permanent magnet 2 and a 
spacer 3 are arranged around a revolving shaft 1, and where it heated the shrink ring 4 on the periphery 
and it is expanded, it inserts in. Moreover, the bore of the shrink ring 4 is smaller than the outer diameter 
of the cylinder formed by the permanent magnet 2 and the spacer 3 in ordinary temperature, interference 
is secured according to the shrinkage force at the time of returning to ordinary temperature by the above 
shrink fittings, and a permanent magnet 2 and a spacer 3 are firmly fixed to a revolving shaft. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the shrink ring 4 made from stainless steel used 
for Rota of the dynamo-electric machine which has the conventional permanent magnet mentioned 
above had the problem that conductivity was high and eddy current loss was large, while the 
reinforcement by which thermal resistance was stabilized highly was obtained. Then, using the shrink 
ring made from carbon fiber reinforced plastic (CFRP) with small eddy current loss with the low 
conductivity of the direction of 90 degree to a grain direction is proposed. However, when CFRP was 
used for a shrink ring, since coefficient of thermal expansion was small, the above shrink fittings were 
not made, and interference sufficient by the same assembly approach as usual could not be secured, but 
the shrink ring loosened according to the centrifugal force at the time of high-speed rotation, and this 
ingredient had the trouble that a permanent magnet etc. might move and the rotation balance of Rota 
might collapse. 

[0005] This invention aims at offering Rota of the permanent-magnet type dynamo-electric machine 
which can prevent migration of the permanent magnet at the time of high-speed rotation etc., also when 
the above-mentioned trouble (technical problem) of the conventional technique is solved and the shrink 
ring made from plastics is used. 
[0006] 
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[Means for Solving the Problem] In order that Rota of the permanent-magnet type dynamo-electric 
machine of this invention may solve the above-mentioned technical problem The revolving shaft formed 
in the shape of [ in which some shaft orientations / at least / have a predetermined taper ] a truncated 
cone, The truncated-cone tubed attachment component which has the taper inner skin which fits into the 
periphery of the shape of a taper of this revolving shaft, It constituted so that it might have the tubed 
permanent magnet fixed to the periphery of an attachment component, the shrink ring made from fiber 
reinforced plastics pressed fit in the periphery of a permanent magnet, and an energization means to 
energize an attachment component to the major-diameter side of a revolving shaft to a revolving shaft. 
[0007] In this case, as the above-mentioned energization means, springs, such as coiled spring and flat 
spring, can be used, or it can also energize using the MAG. Moreover, what is necessary is to fix a 
stationary plate to shaft orientations by the minor diameter side from an attachment component at 
migration impossible, and just to consider as the configuration between which the spring energized so 
that both may be deserted between this stationary plate and attachment component is made to be placed 
to a revolving shaft, in using a spring. 

[0008] If according to the above-mentioned structure the bore of an attachment component is expanded 
according to the centrifugal force at the time of high-speed rotation in order that the energization force 
by the side of the major diameter of the taper of a revolving shaft may always act on an attachment 
component, an attachment component will move to a major-diameter side so that a revolving shaft may 
fit into the expanded inner skin. Therefore, a gap is not generated between a revolving shaft and an 
attachment component, but it is stabilized and a permanent magnet etc. can be supported. 
[0009] 

[Embodiment of the Invention] Hereafter, the structure of Rota of the permanent-magnet type dynamo- 
electric machine concerning the gestalt of 1 operation of this invention is explained using a drawing. 
[0010] Drawing of longitudinal section of Rota of the permanent-magnet type dynamo-electric machine 
which drawing 1 requires for the gestalt of 1 operation of this invention, and drawing 2 show the B-B 
cross section of drawing 1 . Rota of the permanent-magnet type dynamo-electric machine of the gestalt 
of this operation is equipped with the revolving shaft 10 formed in the shape of [ in which some shaft 
orientations / at least / have a predetermined taper ] a truncated cone, the attachment component 20 
which has the taper inner skin which fits into the periphery of the shape of a taper of a revolving shaft 
10, the tubed permanent magnet 30 fixed to the periphery of an attachment component 20, and the 
shrink ring 40 made from carbon fiber reinforced plastic (CFRP) pressed fit in the periphery of a 
permanent magnet as shown in drawing 1 and drawing 2 . The attachment component 20 is formed in 
one from the tubed part 21 which fits into a revolving shaft 10, and the disc-like flange 22 formed in the 
end which becomes the drawing 1 Nakamigi side of this tubed part 21 . 

[001 1] Moreover, in Rota of the permanent-magnet type dynamo-electric machine of the gestalt of this 
operation, it has a stationary plate 50 and coiled spring 51 as an energization means to energize an 
attachment component 20 to a revolving shaft 10 to the major-diameter side (left-hand side in drawing 
1 ) of a revolving shaft 10. It is being fixed to shaft orientations by migration impossible from the 
attachment component 20 by the minor diameter side to the revolving shaft 10, and coiled spring 5 1 
intervened between this stationary plate 50 and the flange 22 of an attachment component 20, and the 
stationary plate 50 has always given the energization force so that both may desert. 
[0012] A permanent magnet 30 consists of two members divided into the hoop direction, as shown in 
drawing 2 , and a spacer 3 1 is inserted in between them. The permanent magnet 30 and the spacer 3 1 
form the shape of a cylindrical shape as a whole in the condition of having been put together, and are 
being inserted and fixed between the body 21 of an attachment component 20, and the shrink ring 30. 
[0013] According to the above-mentioned configuration, since between a revolving shaft 10 and 
attachment components 20 contacts through a taper side, by pressing fit in shaft orientations, suitable 
interference can be given and both can be fixed. Moreover, also when the attachment component 20 is 
always energized by the energization force by coiled spring 51 at the major-diameter side of a revolving 
shaft 10 and attachment component 20 grade spreads outside according to the centrifugal force by high- 
speed rotation, an attachment component 20 can move to a major-diameter side, and it can prevent 
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generating a gap between a revolving shaft 10 and an attachment component 20. Therefore, it is 
sufficient for the pressure of shaft orientations required at the time of press fit in it being comparatively 
small. 

[0014] Drawing 3 and drawing 4 are drawings explaining change of attachment component 20 grade 
when Rota of the permanent-magnet type dynamo-electric machine of the gestalt of operation shown in 
drawing 1 carries out high-speed rotation. If Rota carries out high-speed rotation, supposing the path of 
an attachment component 20, a permanent magnet 30, and the shrink ring 40 will be expanded according 
to the centrifugal force and the energization force by coiled spring 51 will not act, between a revolving 
shaft 10 and the inner skin of an attachment component 20, the clearance S as shown in drawing 3 will 
occur. However, in order that the energization force to the x directions of [ in drawing 3 ] may act to an 
attachment component 20 with coiled spring 51 in fact, they move in the x directions gradually as a path 
expands an attachment component 20 and a permanent magnet 30, and the shrink ring 40, and do not 
produce a gap. 

[0015] Drawing 4 shows the physical relationship before and behind migration of attachment component 
20 grade. That is, if the bore is expanded according to the centrifugal force at the time of rotation, to the 
location shown as a continuous line from the location at the time of the quiescence shown with the 
broken line in drawing 4 , an attachment component 20 can be pushed on coiled spring 51, can be 
moved, and can maintain the condition that the attachment component 20 fitted into the revolving shaft 
10 by this. Therefore, a gap cannot be generated between a revolving shaft 10 and an attachment 
component 20 at the time of high-speed rotation, but it is stabilized, permanent magnet 30 grade can be 
supported, and the rotation stabilized by this can be obtained. 

[0016] This invention is not limited to what is shown in the gestalt of the above-mentioned operation. 
For example, although the gestalt of above-mentioned operation showed the configuration which uses 
springs, such as coiled spring, as an energization means, it can replace with this spring and the 
configuration using magnetism can also be adopted. That is, the permanent magnet which turns a like 
pole to an attachment component and the stationary plate fixed to the minor diameter side of a revolving 
shaft from this attachment component mutually, and counters it can be prepared, and it can consider as 
the configuration which energizes an attachment component to a major-diameter side using that 
repulsive force. Or a stationary plate is fixed to a major-diameter side, the permanent magnet which 
turns a unlike pole to an attachment component and a stationary plate, and counters them is prepared, 
and you may make it energize an attachment component from the attachment component of a revolving 
shaft to a major-diameter side using the suction force, 
[0017] 

[Effect of the Invention] Since Rota of the permanent-magnet type dynamo-electric machine of this 
invention is constituted as mentioned above, it has the effettiveness which was [ that it is a degree ] 
excellent. 

(1) If constituted like, interference suitable between a revolving shaft and an attachment component is 
securable by [ according to claim 1 ] making it contact through a taper side. Therefore, also when the 
shrink ring made from CFRP which cannot do a shrink fitting is used, a permanent magnet is firmly 
fixable to a revolving shaft, eddy current loss is small and Rota where the permanent magnet was firmly 
fixed to the revolving shaft can be offered. Moreover, since the attachment component is always 
energized by the energization means at the major-diameter side of a revolving shaft, also when the bore 
of an attachment component is expanded at the time of high-speed rotation, an attachment component 
moves to a major-diameter side, and a fitting condition with a revolving shaft is maintained. Therefore, 
also at the time of high-speed rotation, a gap is not produced between a revolving shaft and an 
attachment component, but the stable rotation can be obtained. 

(2) If an energization means is constituted like a publication in claim 2, taking advantage of the function 
of a spring, it can constitute from an easy configuration cheaply. 

(3) If an energization means is constituted like a publication in claim 3, taking advantage of the function 
of a permanent magnet, it can constitute from an easy configuration cheaply. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the vertical section front view of Rota of the permanent-magnet type dynamo-electric 
machine concerning the gestalt of 1 operation of this invention. 
[Drawing 2] It is the B-B sectional view of drawing 1 , 

[Drawing 3] The attachment component of Rota shown in drawing 1 is the vertical section front view 
showing the condition of having expanded by high-speed rotation. 

[Drawing 4] The attachment component of Rota shown in drawing 1 is the vertical section front view 
showing the condition of having moved to the major-diameter side of a revolving shaft with the 
energization means. 

[Drawing 5] It is the vertical section front view of Rota of the conventional permanent-magnet type 
dynamo-electric machine. 

[Drawing 6] It is the A-A sectional view of drawing 5 . 

[Description of Notations] 

10: Revolving shaft 

20: Attachment component 

30: Permanent magnet 

40: Shrink ring 

50: Stationary plate 

51: Coiled spring 
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Prawing 4] 
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[ Drawin g 5] 



[Drawing6] 
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